Solar hydrogen will be the key for the realization of a number of related renewable fuel production processes, such as hydrodeoxygenation of biomass into fuels and chemicals, or the reduction of CO 2 into methanol or other carbonaceous fuels. An important step for such applications is the availability of catalysts that enable water oxidation at potentials close to the thermodynamic limit. The Co based catalysts proposed and characterized by Nocera have brought a considerable improvement concerning their stability and efficiency as measured by water-oxidation current density at fixed overpotentials and overpotential evolution during galvanostatic electrolysis at fixed current density. In addition, there is particular challenge in the understanding of the basic mechanism during the photo catalytic reaction by the structural similarity to the Mn based PSII active centrum in natural photosynthesis.
In our studies the catalysts are prepared as thin films by electrochemical deposition from Co(NO 3 ) 2 ·6H 2 O (0.5mM) and potassium phosphate (0.1M, pH = 7) at 1.1V vs. Ag/AgCl reference electrode following the recipe of Nocera [Ref 1]. Anodized Nickel foil was used as substrate and Pt foil as the counter electrode. Deposition time was 30min. We use resonant photoemission (resPES) to study the electronic structure of the electrochemically prepared catalyst. The measurements were performed at the Synchrotron BESSY II, Berlin, at the beam line U49/2-PGM2. We study the core levels of P, C, N, O, and Co as well as the density of states of the valence band and the conduction band by UPS and XAS, respectively. In addition, we use resonant PES to analyze the spin state of the Co ions by their electronic finger print at the Co2p resonance. As an example we show in fig.1 the Co2p core level data of the catalyst as prepared on a Ni foil. We compare our data to systems where Co is incorporated into oxidic matrices (Co:ZnO, Co:CeO 2 ) and we find significant similarities. We come to the conclusion that in these systems there is the high spin configuration, which is dominant. This becomes evident in the core level data of the Co2p states. Here the satellite structure (see fig.1 
